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Complex oxides with spinel structure comprise a family of materials which exhibit a wide range of electronic, magnetic and optical properties through the variation of cations on tetrahedrally and octahedrally coordinated sites. Recently, ferrimagnetic spinel oxides have been identified as spin filter materials for Fe 3 O 4 based magnetic junctions 1, 2 . Moreover, it has been shown that the isostructural interface between half-metallic Fe 3 O 4 electrodes and a spinel barrier layer gives rise to significant junction magnetoresistance that surpass previous rvalues found for Fe 3 O 4 based junctions 3 . Of ferrimagnetic spinels, the chromite spinels are of great interest since the strong tendency of Cr cations to occupy the octahedral sites minimizes cation site disorder. Copper chromite is an especially interesting spin filter material due to the dual complexity of its severely distorted tetragonal unit cell and frustrated triangular magnetic moment configuration.
In this paper, we report the first synthesis of epitaxial ferrimagnetic CuCr 2 O 4 thin films grown epitaxially on (110) and (100) MgAl 2 O 4 substrates. X-ray diffraction measurements indicate that the films are tetragonally distorted compared to the bulk lattice. Surprisingly, these films have a magnetization of up to 200% greater than bulk and have the potential to exhibit increased spin filtering effects as a barrier layer in magnetic junction structures. This enhanced magnetization is attributed to tetragonal lattice distortions arising from the epitaxial strain induced by the lattice mismatch between the film and substrate. The use of substrate-induced strain to tune magnetic functionality with bulk tetragonal distortions has the potential to be widely applied to complex oxides in technological applications. X-ray diffraction was used to characterize the crystal structure and confirm the epitaxy of We have synthesized highly crystalline, smooth CuCO thin films on (100) and (110) MAO substrates. AFM micrographs determined RMS film roughness to be on the order of a unit cell (0.8 nm). Figure 2 shows a typical XRD scan measured in the standard θ -2θ
geometry. This scan exhibits two features which are indexed to the conventional BCT CuCO Thus, the reduction in tetragonality in CuCO thin films as a result of epitaxial growth allows us to manipulate the overall net moment effectively enhancing the magnetization.
In conclusion, for the first time we have synthesized epitaxial CuCO thin films in which we observe an enhanced magnetization that exceeds bulk values in excess of 200%. We postulate that the reduction in tetragonality of the CuCO unit cell due to substrate-induced strain yields a net moment in excess of bulk as a consequence of healing the frustrated moment configuration associated with bulk CuCO. As a result, through careful substrate selection, we are able to manipulate magnetism at the nanoscale via substrate-induced strain effects. 
